Cystic fibrosis (CF) has recently been linked to the group of human Three ml veinous blood were collected with heparin (62 Units diseases in which cultured fihrablasts express premature aging. As per 5 ml of whole blood) and immediately centrifuged (15 min, the deleterious effect of oxygen derivatives in the cell is onc of the 500 X g). Plasma and buffy coat were then removed and erythnumerous pathways associated with cell aging, the activity of the rocytes were washed twice in 0.15 M NaCI. The washed erythroenzymatic defcnse system, superoxide disrnutase (SOD), glutathi-cytes were then storcd at -70°C until assay. one peroxidase (GSHPx), glutathione reductase (GR), was exAll spectrophotometric determinations were performed in a amined in the erythrocytes of 12 CF children and waq compared Gilford recording spectrophotometer, model 240: GSHPx and GR to age-matched normal controls. No significant differences were at 37'C and SOD and GST at 25'C. SOD activity was measured found in CF children when compared to the controfs. Glutathione-in a readion system containing riboflavin and nitroblue tetrazo-S-transferase was also assayed, but the significant difference lium ( I l), with the following modification: before being eliminated found between CF chi1dren and normal contruIs is probably not by an ethanol-chloroform precipitation, hemoglobin is adjusted to specific of CF as it is found in other pathologic situations such as 8% in the hemolysate (16). In t h~s system, one unit corresponds to hyperhilirubinemia or renal insufficiency.
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0.5 pg of human copper-zinc SOD purified according to Hartz and Deutsch (9). GSRPx was measured by a coupled enzyme proceAbbreviations dure with glutathione reductase and NADPH using ter-butyl hydroperoxide as substrate (17 ported that CF was part ofthat P U P of human diseases in which absorbance at 340 nm (2). One unit of enzyme activity is defined cultured fibroblatsexPTess premature aging (15) . It has also been as the amount of enzyme which catalyses the formation of 1 pmole reported that CF red blood cells were, in terms of NADP, in a of S-conjugate per min under the assay conditions. Catalase was more oxidized state than normal red blood cells (131, this being assayed amrding to Cohen et ol. (4) . Results are expressed in related to an increased aclivity of the pentose phosphate pathway. units of catalase per g of hemoglobin.
Cellular aging is held to be associated with the deleterious effect of free radicals, which arise through oxidation reactions and lipid
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peroxide formation, that can damage cell constituen~s (8) . Among the oxygen derivatives encountered within cells are the superoxide Results are given in Table I . It has been reported recently (7) anion, 0 2 -, hydrogen peroxide HzOz, and the hydroxyl radical that there is a significant increase of the activities of the red cell OH.. As these intermediates are too reactive to be well tolerated, copper-zinc SOD and catalase i n CF, which led the authors to they are catalyticalIy scavenged by enzymes that provide a primary hypothesize the presence of a geneticauy determined alteration in defense system (6) . Os-is eliminated by the superoxide dismutase the formation and catabolism of the lipld formation products. No (SOD) (E.C. L. 15. I. I.), H202 by glutathione peroxidase (GSHPx) such increase was found by us in CF children as compared to /LC. 1.1 1.1.9) and by catalase (E.C. 1.11.1.6.). It seemed therefore healthy children. The slight but not significant increase in copperimportant to measure the activities of thwe enzymes, in order to zinc SOD activity that we fwd in CF children is not comparable determine a possible role of accelerated oxidative processes in the to the 2-fold increase found by Gyurkovits et 01. (7) . pathogeny of the disease. Glutathione reductase (GR) GSHPx is found to be slightly but not significantly decreased in (E.C.1.6.4.2.) was also measured as it provides the GSHPx with CF children compared to controls, which is similar to the data the necessary reduced glutathione (GSH). Glutathione-S-transfer-given by CastiUo et of. (3) and Llyod-Still and Ganther (12) . ase (GST) (E.C.2.5.1.18.), an enzyme engaged in the detoxification Gyurkovits et al. (7) also mentioned normal values for GSHPx in or both endogenous and exogenous compounds (lo), was meas-CF. Catalase activity is similar in CF and control children, which u r d as i t functions by catalyzing their conjugation with GSH.
differs From the 7-ford increase found for the erythrocyte catalase
Copper-zinc SOD, GSHPx, catalase, glutathione reductase activity of CF children. (GR), and GST were measured in the erythrocytes of twelve CF CF children-have similar GR values in comparison with conchildren and 24 normal control children.
trols, when assayed with and without FAD; the assay of GR 181 All assays were d o n e as described in "Materials a n d Methods." without the addition of FAD representing the amount of functional enzyme whereas the value obtained with FAD supplementation represents the total amount of enzyme. This is in disagreement with the significantly higher levels of erythrocyte GR activity, assayed without FAD, found by Shapiro et al. (14) in CF subjects. Significant increases in GST activity are observed in CF children when compared to normal controls. An increase in erythrocyte GST has already been observed in situations where circulating toxic compounds are liable to accumulate, such as renal insufficiency and situations in which blood bilirubin increases (2). As GST is thought to be involved in detoxifying exo-and endogenous compounds, the higher values observed in CF subjects might be ascribed to a compensatory increase in order to deal with circulating toxic compounds rather than to an answer to increased oxidative challenges inside the cell.
As the changes observed in the protective enzyme system against oxygen toxicity are very slight, it is unlikely that CF erythrocytes are submitted to high oxidative challenges deriving from a genetic defect situated on the metabolism of oxygen derivatives.
